Tonic and phasic descending dopaminergic controls of nociceptive transmission in the medullary dorsal horn.
The transfer of nociceptive information at the level of dorsal horn is subject to extensive processing by both local segmental and supraspinal mechanisms, including descending dopaminergic controls, originating from the hypothalamic A11 nucleus. The inhibitory role of dopamine on evoked pain via activation of D2-like receptors at the level of the dorsal horn is well established. Here, by use of behavioral, electrophysiological, and anatomical techniques, we examined within the trigeminal sensory complex, first, whether descending dopaminergic controls also modulate pain behavior after an inflammatory insult, and second, under which physiological conditions these descending dopaminergic controls are actually recruited. We show that D2 receptors are mostly located within superficial medullary dorsal horn where trigeminal nociceptive fibers abut. Activating these D2-like receptors inhibits, whereas blocking them enhances, both formalin- and capsaicin-evoked pain behavior and C-fiber-evoked action potential firing of trigeminal wide dynamic range (WDR) neurons. Moreover, windup and diffuse noxious inhibitory controls (DNIC), 2 dynamic properties of C-fiber-evoked firing of WDR neurons, are inhibited by activating and blocking, respectively, these D2-like receptors. Altogether, our results are consistent with a tonic inhibition of the trigeminal nociceptive input by descending dopaminergic controls via activation of D2-like receptors at the level of superficial medullary dorsal horn. Such dopamine-dependent tonic inhibition of nociceptive information can be dynamically modulated by pain. This suggests that dysregulation of descending dopaminergic controls should translate in patients into diffuse, cephalic, and extracephalic pain symptoms--spontaneous pain, decreased pain thresholds, deficient DNIC, or some combination of these.